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AB STB ACT 

A 30-ites survey was develcfed to ^bb^bb scleral 
disensions r of attitudes about calculators, leliafcility and validity 
"data were fathered on students in a ccllege statistics course. Based 
on B « 135, coefficient alpha was •874. factor analyses identified 3 
inter pretable factors: trustworthiness of ^calculators, 'usefulness, 
and educational value. Correlations between attitude scores and both 
course grades and age were significant and positive. There were no 
differences in attitude* based on sex or whether or not a student I 
owned \ calculator. >Bowever, fe sales cwned calculators sore 
frequently than sales. Also, calculator ownership was positively 
v. ag0# <Ajbthor/BB) ' ' * < 
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Individual Differences in Calculator 

Attitudes and Performance in a Statistics. Course" 7 '. 

i ' « 

KURT F. GEI&INGER ' 

Fordham University 

DENNIS M. ROBERTS 

\ * The Pennsylvania State University 

* . , ' J 
A 30 itenr survey was developed to assess several dimensions of 

attitudes about calculators* Reliability and validity data were gathered 

on /students in a cqllege statistics course. Based on N s 135, coefficient 

alpha was ,874* Factor analyses identified 3 interpretable factors: 

■. \ 

trustworthiness of calculators, usefulness, and educational value. Correla- 
tions between attitude scores and both course grades and age were signi- 
ficant and positive. There were no differences in attitudes based on 
sex or whether or not a student owned a calculator. However, females 
owned calculators more frequently than males. Also, calculator ownership 



was positively related to age. 
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# Fordham University ' 

KURT F. GEISINGER J Bronx, -U. Y. 10458 

Fordham University v V * 

DENNIS M. ROBERTS • 
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Roberts and Glynn, (1977) showed tbat individuals who forked statistical 
problems vifeh calculators expressed more positive attitudW^fibout both 
themselves and their problem-solving taskp than studej^s who vorked the 
same problems manually. Additional corroborative ctefca was provided iii a 
^■tore complex investigation by Roberts and Fabrey fi977). .The present study 
\ explored the development of a longer a^d moxe reliably survey instrument 
to be used in examining (1) the nature bt attitudes toward calculator usage, 
and (2) the relationship of sudh attitudes po several other variables (sex, 
a 8 e » grades in a statistics course* and amount of previous mathematical 
experience). * , , / 

/ A 

Scale Development s ^ritomatedfy 50 Likert-type (9 point scale)* " 
attitude itema were writtmu Items were constructed to represent 4 hypo- 
thesized dimensions of affective (Outcomes related to calculator usage: the 
trustworthiness of answers arrived at fcith a calculator, the educational 
value of Using a calculator in workiM statistical problems and learning 
statistics, the ease of using calculators and the resultant reduction in 
- work time, and an oVer all Valuation of the effectiveness of calculators. 
The items were catefully 4Sdited with subsequent elimination of 20 items 
from the initial pool. / 

Scale Administration . The best 30 items were formed into a scale 
(Calculator Attitude Survey-CAS) and administered to* 144 undergraduate and 
graduate students >dLn a large Enrollment •statistics cotirse at Penn State 
University. Eac^ itei^ was scored on a scale where ^9 represehted the most 
favorable 'attitude and 1 represented the least favorable attitude. A \ 
cover i>age asked students to list their age,, sex, number of previous 
coll^ge-levfel mathematics or statistic^ courses, and whether or not they 
own^d a % caLculator. Grades in the course were later obtained for each 
student. .Example items from the GAS are appended in Table 1. m * 

i y • / . 

/ * 'Results 

Means and standard deviations for the CAS scores across several sub- 
classifications are appended in Table 2% 

Internal consistency of the scale . Data are based on 135 students for 
t whom complete data were available. Coefficient alpha foi* the 30 item 
scale was fdund to be .874. Twenty-n£rfe items correlated significantly 
,with the totaj CAS score; the average item-total scale Correlation (with 
I adjustment for effect of the item being removed from the scale) was .46. 
Additional" internal consistency data was collected in the study by 
Roberts and ,Fabrey (1977) on a short§fted 20 item CAS Modification where * 



alpha was .857 based on a similar 'saqtple of 60 stiidfents. 

Factpr analytic chgtdence. In spite of the reasonably high degree df - 
item homogeneity, factor analytic procedures vere used to determine 
whefcher the Initially hypothesized di^eiisions of calculator beneficiality ^ 
would emerge. A 3 factor solution accounted fqr ^bout 40 percent of the ^ 
variance! After a Varimax rotation was performed all 3 factors appeared 
interpret able.. Item loadings *on the 3 factory are appended in Table 3. 
Factor I appeared ^o represent general trtistworthiness of calculator usi. 
Factor II represented usefulness -of calculators (in working problems). 
Factor III appeared to represent the educational value associated wiih 
calculator usage. Only 2 of the items' failed to load on any of the 3 factors 
(criterion of loading f .3). * % * 

Relationships' of CAS to other yatiaM.es. Both correlational analyses 
and tests of mean differences were completed. "Four analyses were performed 
using total CAS score as .the dependent variable. Pearson product 7 moment 
correlations ,were calculated between total CAS scores and both grades given 
In the course and age." Independent t-tests were performed to see. if (1) 
males differed from females and (2) if thdse who owned calculators differed 
from those who did not . 1 r 

The* correlation between CAS scores and gfa&es was significant and \ 
positive (r » .18). SJnce the survey was administered fairly late In the 
course term, it was not clear if some directional causal influence may * 
have been present. That is, either positive attitudes .could have resulted 
from prior classroom success ofc^ classroom success may have resul ted . partially 
f ronf wore, positive attitudes. ^ 

: - / . • . 

The correlation between CAS scores and age was also significant and 
again positive (r « .22). Older students expressed more positive 
'attitudes than did younger students/ Two possible explanations of this 
finding are offered. It may be that the mathematics, skills of the older 
students have deteriorated to some extent due to lack of practice; calculators 
would*thus fulfill a greater peed In such a population. A second possibility' 
^s that younger students may not really be awate of the complexity of com- ' 
putations since calculators are nearly universally available now. Older 
students* however, would be aware of such difficulties as existed in the 
pre^-calculator world." Hence, older students might better appreciate 
the, value of using a calculator. 

* * • ~ . . ♦ 

Bex differences in eitjier grades in the course or CAS attitude .scores 
were not statistically significant. As expected, however, the males in the 
study did tend tp havev taken more Quantitative courses. Surprisingly, 
significant differences In overall CAS scores were not found between people 
who owned Calculators and those who did not. However, calculatot owners * " / 
did tend to be younge'r. than non-owners. Q for owners was 20.5; X for non- / 
owners was 24. 4X. Also, a two-factor chi-square analysis showed that a 



significantly Larger proportion of fed 
males. * 



lies owned calculators than did 



Discussion. Hie, apparent modif ic*ation>of attitudes concerning the 
-benefits of using calculators representsybne kff active outcome either 
implicitly or explicitly reinforced in/many introductory statistics " 
courses today. Based on the reliability coefficient found- with' the CAS, 
it is clear that individual differences with respect to this attitude 
both exist and are quite large, ^Whether these attitudes are related. td 
the ability to use a calculator^ or whether supplemental training to use 
.calculators more effectively/could increase such attitudes is open to 
inquiry. The £acto ^analytic evidence suggests that these attitudes also 
appear to have a multivariate structure; individuals perceive the advantages 
of perfonria^c^mputatibns, with a calculator from different perspectives. 
Furthermore, these d^fferencea appear to be related to other variables, 
Students with highet attitudes? toward calculators tended to earn higher 
grades in/ the class. The results also imply" that s older* individuals 
profit more from the use of calculators than do younger students. These 
prelijiinatx results suggest that numerous other relationships would be 
fruitful to explore. *. 
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. . Table 1 

Samplfc Items for Each Factor 



I. Trustworthiness ( «t 

3. • I am never quite sure of my 

answer when I use a calculator. 

11* I trust' my hand calculations more 
than those I get when I use a 
calculator. 



Item Loading 

F 

-.65 
-.55 



II. Usefulness L 

< • 

24. If I had a friend taking a statistics 

course, I would encourage him (or her) to 

bse a calculator. 

+> -* 

.21. I think instructors in statistics 

classes should let their students use 
calculators . 



,72 



.65 



III. Educational Value 

/15. I would want my child to learn math 
using a calculator 

* 18. Calculators should only be used after 
\ a person has learned math. Learners 
should not have access to them during 
learning. 



.91 



-.62 



m 

Table 2 

» 

Means and Standard Deviations 
of the CAS Scores According 
to -Certain Subclassif ications 



.Sub s 



Total Sample 263.2 23.4 



Males \ j " 206.9 ^27. 7 

Females 201.1 * 25.7 

Owners 19S.8 23.9 

Non Owners /. 204.0 § 26.9 



* Maximum possible score was 270$ minimum was 30. 

• \ 



Table 3 

Varinajc Rotated Factor Matrix 



/ 



Item 

1 

2 

3' 

4 
*5 

6 

7 

8 

9 
10 
11 
12 
* 13 
14 
15 
16 
*17 
18 
19 
20 
21 
22, 
23 
24 
25 
26 
27 
28 
29 
30 



Factor I 



.63 
-.33 
-.65 
-.14 
-.23 
-.62 

.31 
-.39 

.57 
" .53 

.55 

.02 
-.04 
-.09 
-.02 
~.3Q 
-.05 

.06 
-.07 

.31 
-.28 * 

.39 
->18 
-.39 
-.14 

.00 

.07 
-.01 
-.38 
-.24 • 



Factor II 


. factor III 


-.02 


00 


.30 • f 


14 


.04 


-•06 


.28 


.49 * 


.22 


.17 


-.31 


g -.09 


-.41 


-.24 


.23 




' -.16 


-.04 


-.16 


.03 


- -.27' ' 


,0<^ 


. .06 


.39 % 


.40 


\13^ 


.11 


.75 


-.03 


.91. 


.41 , 


.06 


.20 


.06 


-.12 


-.62 


.58 


.05 


.24 


.09 


.65 


-.00 


-.32 


.05 


" .30 ' 


.05 


.72' 


.02 


.57 • 


.04 


.54 ' 


.35 . 


.43 


,36 


.37 


.30* 


.46 


.10 


■ .49 


.08 



*Item considered not^jto load on any factor 
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